Differential expression of acetohydroxyacid synthase genes in sunflower plantlets and its response to imazapyr herbicide.
Acetohydroxyacid synthase (AHAS) catalyzes the first reaction in branch chain amino acids biosynthesis. This enzyme is the target of several herbicides, including all members of the imidazolinone family. Little is known about the expression of the three acetohydroxyacid synthase genes (ahas1, ahas2 and ahas3) in sunflower. The aim of this work was to evaluate ahas gene expression and AHAS activity in different tissues of sunflower plantlets. Three genotypes differing in imidazolinone resistance were evaluated, two of which carry an herbicide resistant-endowing mutation known as Ahasl1-1 allele. In vivo and in vitro AHAS activity and transcript levels were higher in leaves than in roots. The ahas3 transcript was the less abundant in both tissues. No significant difference was observed between ahas1 and ahas2 transcript levels of the susceptible genotype but a higher ahas1 transcript level was observed in leaves of genotypes carrying Ahasl1-1 allele. Similar transcript levels were found for ahas1 and ahas2 in roots of genotypes carrying Ahasl1-1 allele whereas higher ahas2 abundance was found in the susceptible genotype. Herbicide treatment triggered tissue-specific, gene and genotype-dependent changes in ahas gene expression. AHAS activity was highly inhibited in the susceptible genotype. Differential responses were observed between in vitro and in vivo AHAS inhibition assays. These findings enhance our understanding of AHAS expression in sunflower genotypes differing for herbicide resistance and its response to herbicide treatment.